Far-Infrared Generation in Sb-Based Quantum Wells
Pumped by Near-Infrared Diode Lasers
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Abstract

Intersubbandransitionsin semiconductoguantumwells (QWSs) offer a variety of new possibili-
tiesfor generatingcoherentelectromagnetievavesin wavelengthrangeshatareinaccessibléo
cornventional interband transitions. Among thavelength ranges that are of current interest is
the farinfrared (FIR), or terahertz(THz), range.While mostintersubbandyenerationschemes
reportedsofarusewell-exploredAlGaAs-baseWs, Sb-basedWsoffer severaluniqueadwan-
tagesjncludinglarge conductionbandoffsetsthatresultin very deepQWs. SuchdeepQWs pro-
vide moredesignpossibilitiesandflexibility , bothin termsof therangeof wavelengththatcanbe
generatedandin termsof thetypesof pumpingsourceghatcanbe employed. In particular they
allow the use of readilyvailable NIR diode lasers as pumping sources.

In this paper we presentesultsof our modelingandsimulationof several Sb-basedWsinclud-
ing structuresusing AISb or AlGaSbasbarriers,andInAs, GaSb,or AlGaSbaswells. We first
theoreticallyanalyzethe optical gain dueto populationinversionand Ramanprocessn an opti-
cally pumpedFIR laserbasedon a coupledtriple-well structure We alsoanalyzeFIR-generation
basedon a double-resonantifferencefrequeny generatiorschemeThe resultsshav that both
schemesrevery promisingfor generatingcoherenfIR radiationat roomtemperatureBasedon
ourtheoreticakesultswe have grown severaldoubleandtriple Sb-basedjuantumwell structures,
and characterizatiorkxperiments are undesy.
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